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PROBLEM TO BE SOLVED: To provide an electrode for a 
lithium secondary battery having high electric charging and 
discharging capacity, excellent electric charging and 
discharging cyclic characteristics and small deformation of 
wrinkling, etc., due to electric charging and discharging. 
SOLUTION: This electrode for a lithium secondary battery 
formed by accumulating a thin film made of an active 
material such as silicon 3 to store and discharge lithium on 
a current collector 1 constitutes its characteristic feature of 
forming irregularities on a surface of the current collector 
and forming cavities 4 the width of which becomes larger 
toward trough parts 2 of the irregularities of the surface of 
the current collector in the thickness direction of the thin 
film. 



LEGAL STATUS 

[Date of request for examination] 11.11 .2004 

[Date of sending the examiner's decision of 
rejection] 



(21) Application number: 2001-110149 

(22) Date of filing : 09.04.2001 




http://wwwl9.ipdl.^ 29/04/2005 



Searching PAJ 



Page 2 of 2 



[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://wwwl 9.ipdl.ncipi.go.jp/PA l/result/detail/main/wAAA.3aiRGDA4 143 1 33 1 9P 1 .htm 29/04/2005 



JP,2002-3 1 33 1 9,A [CLAIMS] 



Page 1 of 1 



* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 



[Claim 1] The electrode for lithium secondary batteries characterized by forming the opening where width 
of face becomes large as it is the electrode for lithium secondary batteries currently formed by the thin film 
which consists of occlusion and an active material to emit depositing a lithium on a charge collector, 
irregularity is formed in the front face of said charge collector and it goes to the trough of the irregularity of 
said current collection body surface in the thickness direction of said thin film. 

[Claim 2] The electrode for lithium secondary batteries according to claim 1 characterized by forming said 
opening in the condition immediately after said thin film deposition. 

[Claim 3] The electrode for lithium secondary batteries according to claim 1 or 2 with which width of face 
of said opening is characterized by being 1 0 micrometers or less in the largest part. 
[Claim 4] The electrode for lithium secondary batteries given in any 1 term of claims 1 -3 characterized by 
for said opening standing in a row in the shape of a mesh, and forming it along with this trough [ above 
said trough of said current collection body surface ]. 

[Claim 5] The electrode for lithium secondary batteries given in any 1 term of claims 1 -4 characterized by\ 
said charge collector being the metallic foil which made metal particles adhere on the metallic foil by \ 
which surface roughening was carried out. \ 
[Claim 6] The electrode for lithium secondary batteries according to claim 5 characterized by said metal * 
particles having adhered to the heights in the irregularity of the metallic foil by which surface roughening 
was carried out. 

[Claim 7] The electrode for lithium secondary batteries according to claim 5 or 6 with which said metal 
particles are characterized by having adhered by the electrolytic deposition method. 
[Claim 8] The electrode for lithium secondary batteries given in any 1 term of claims 5-7 characterized by 
said metal particles being copper. 

[Claim 9] The electrode for lithium secondary batteries given in any 1 term of claims 5-8 to which said 
metallic foil is characterized by being copper, nickel, stainless steel, phosphor bronze, or red brass. 
[Claim 10] The electrode for lithium secondary batteries given in any 1 term of claims 1 -9 characterized by 
said thin film being a thin film formed by a CVD method, the sputtering method, vacuum deposition, the 
spraying process, or the galvanizing method. 

[Claim 1 1] The electrode for lithium secondary batteries given in any 1 term of claims 1-10 characterized 
by said thin film being an amorphous silicon thin film. 

[Claim 12] The electrode for lithium secondary batteries given in any 1 term of claims 1-11 characterized 
by having spread the component of said charge collector in said thin film. 

[Claim 13] The electrode for lithium secondary batteries according to claim 12 characterized by forming 
the solid solution, without the component of said diffused charge collector forming said thin film 
component and intermetallic compound into said thin film. 

[Claim 14] The lithium secondary battery characterized by having the negative electrode which becomes 
any 1 term of claims 1-13 from the electrode of a publication, a positi ve electrode, and nonaqueous 
electrolyte. 
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